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!
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.+,$!&6'!2'5#8!,.!+#207$3!*,&6!+#207$!#)2!+#2,)!#+'!2#7>6&'+!4+,275&9!,.!7+#)07$3!
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,('+!+'1#&0('18!9$#11!#+'#9!-0&60)!#!+'>0,)3!@609!09!27'!&,!'..'5&9!,.!'1'(#&0,)!T60>6'+!5,9$05!
+#20#&0,)!'R4,97+'!#&!60>6'+!'1'(#&0,)9WO!>+'#&'+!1'('19!,.!)#&7+#118!,557++0)>!+#20,#5&0('!
'1'$')&9!0)!9,01!#)2!-#&'+!0)!$0)'+#10Q'2!#+'#9!T'3>3O!0>)',79!.,+$#&0,)9!0)!F,5N8!
A,7)&#0)9W!#)2!,&6'+!.#5&,+9!10N'!1,5#1!>',1,>8!#)2!56'$09&+83!@609!09!2'405&'2!0)!@#K1'!HO!
-6056!5,$4#+'9!#('+#>'!#))7#1!K#5N>+,7)2!+#20#&0,)!'R4,97+'!.,+!&6'!?%O!#11!,.!/,1,+#2,!
#)2!e'#2(011'O!/ 3̂!T60>6!'1'(#&0,)!#)2!0)!$0)'+#10Q'2!#+'#W!#9!5,)&+#9&'2!&,!5,#9&#1!#+'#9!
10N'!f0+>0)0#!#)2!^+'>,)3!!@609!&#K1'!96,-9!&6'!$#g,+!5,$4,)')&9!,.!)#&7+#1!K#5N>+,7)2!
+#20#&0,)!0)51720)>!&'++'9&+0#1!+#20#&0,)!T7+#)07$O!+#207$O!&6,+07$!#)2!#!)#&7+#118!
+#20,#5&0('!.,+$!,.!4,&#9907$!0)!9,01O!+,5N9!#)2!-#&'+WO!5,9$05!+#20#&0,)!T60>6!')'+>8!
4#+&051'9!#)2!+#89!.+,$!94#5'W!#)2!0)&'+)#1!+#20#&0,)!T.+,$!.,,2O!-#&'+!#)2!+#2,)!>#9!.+,$!
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@6'!2#&#!0)!@#K1'!H!2'$,)9&+#&'9!&6#&!&6'!20..'+')5'9!0)!#))7#1!K#5N>+,7)2!'R4,97+'!
K#9'2!,)!-6'+'!,)'!56,,9'9!&,!10('O! -6#&!,)'!56,,9'9!&,! '#&!#)2!2+0)N!6#('!#!$756!>+'#&'+!
0$4#5&!,)!47K105!'R4,97+'!&6#)!&6'!+'>71#&,+8!2,9'!10$0&9!-'!2095799'2!#K,('3! !
!
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?%!<(>3H! /,1,+#2, !J! e'#2(011'O!
/^3 !J!

f0+>0)0#!\ ! ^+'>,)! \ !

/,9$05!
F#20#&0,)!

!!!!!\H! PE! hP! Jh! Jh!

@'++'9&+0#1!
F#20#&0,)!

!!!!!HI! DI ! I] ! JE! J] !

F#2,)!#)2!
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!!JGE! \EH! \DD! HhJ! HEJ!

@,&#19! !!!!\HE! DEE! PJG! J\E ! HP]!
6#IU!$BT$@*5P.1(2*/$*+$.'&1.:&$1.0(.-(* /$F.<R:1*4/02$(/$3,$ $N4/(-2$*+$5(99(1&5$V$G1O$

H!̀ #&0,)#1!/,7)501!,)!F#20#&0,)!;+,&'5&0,)!#)2!A'#97+'$')&93!!F'4,+&!`,3!HGE, Ionizing Radiation Exposure of 
the Population in the United States. JEEI3!
J!A,'11'+!MO!%7)!e%/. Comparison of Natural Background Dose Rates for Residents of the Amargosa Valley, NV, 
to those in Leadville, CO, and the States of Colorado and Nevada. L'#1&6!;689059!IHY\\hV\P\a!JEEG!
\! ?%:;<3!!<99'99$')&!,.!f#+0#&0,)9!0)!F#20#&0,)!:R4,97+'!0)!&6'!?)0&'2!%&#&'93!!/,)&+#5&!`7$K'+!:; VMVEPV
EEJ!TF'(090,)!HW3!!X#960)>&,)O!M/3!!JEEG!
!
*'5#79'!K#5N>+,7)2!+#20#&0,)!(#+0'9!90>)0.05#)&18!#5+,99!&6'!?3%3O!0&!.,11,-9!&6#&!4,471#&0,)!
'R4,97+'!(#+0'9!#55,+20)>183!<9!0)205#&'2!0)!@#K1'!HO!0.!.,+!'R#$41'O!,)'!56,,9'9!&,!10('!0)!
/,1,+#2 ,!(93!^+'>,)O!&6'!20..'+')5'!0)!609!,+!6'+!#))7#1!+#20#&0,)!2,9'!09!$,+'!&6#)!JDE!
$+'$!U8+!-6056!09!$,+'!&6#)!&-05'!&6'!B'2'+#1!47K105!'R4,97+'!10$0&!.,+!7+#)07$!$0119!,.!
HEE!$+'$!U8+3!")!,&6'+!-,+29O!0.!8,7!#+'!#!+'902')&!,.!/,1,+#2,!#)2!1'#('!&,!(090&!8,7+!
909&'+!.,+!#!$,)&6!0)!^+'>,)O!8,7!5,712!i9#('j!JE![ !\E!$+'$!,.!'R4,97+'O!-6056!09!#K,7&!
'S7#1!&,!&6'!:;<!DE!/BF!HIE!10$0&!,.!JP!$+'$!U8'#+!'R51720)>!+#2,)3!
!
!
DE$W2$-7&$&M(2-(/:$D?$P(<*<41(&V5&-&1D$X$2&<*/0$NP@(V5DY2&<O$1.0*/$+94M$V&5(22(*/$
2-./0.10$(/$ >?$@;%$".1-2$ABJ$,4FP.1-$Z$./0$BCDJ$,4FP.1-$[$.0&Q4.-&$-*$P1*-&<-$-7&$
P4F9(<$+1*5$.00(-(*/.9$1.0(.-(*/$&MP*241&$.F*'&$*41$/.-41.9$F.<R:1*4/0$&MP*241&$S$
!
%4'50.05#118!+'>#+20)>!)#&7+#1!K#5N>+,7)2!'R4,97+'!&,!+#2,)O!),&'!&6#&!B0>7+'!H!#)2!@#K1'!
H!2'$,)9&+#&'!&6#&!+#2,)!5#)!5,)&+0K7&'!$756!$,+'!&6#)!PE!c!,.!,7+!&,&#1!K#5N>+,7)2!
'R4,97+'!#)2!#1$,9&!\EE!$+'$!U!8+!0)!&6'!F,5N8!A,7)&#0)!%&#&'9!T27'!&,!60>6'+!1'('19!,.!
)#&7+#1!7+#)07$!#)2!+#207$!0)!&6'!9,01!#)2!+,5N9!&6#)O!'3>3O!&6'!5,#9&#1!41#0)9!,.!&6'!?%W3!!
!
"&!09!+'5,>)0Q'2!&6#&!:;<=9!47K105!'R4,97+'!5+0&'+0#!.,+!+#2,)!0)!DE!/BF!GHO!%7K4#+&!X!#)2!
;#+&!HIJO!%7K4#+&!M!09!'R4+'99'2!#9!#!i.17Rj!T'$0990,)!+#&'!.+,$!#!97+.#5'W!,.!JE!4/0U$JV



  Page 5 

!

!

9'53!@609!10$0&!6,-'('+!0)5172'9!)#&7+#1!K#5N>+,7)2O!-6056!09!&8405#118!HVJ!4/ 0U$JV9'5!
#1$,9&!#)8-6'+'!,)!&6'!'#+&6=9!97+.#5'!#)2!5#)!K'!9'('+#1!&0$'9!60>6'+!&6#)!&609!0)!
$0)'+#10Q'2!#+'#93!%,!0)!9,$'!41#5'9O!&6'!:;<!+#2,)!.17R!10$0&!5,712!K'!g79&!#!.'-!&0$'9!&6'!
'R09&0)>!K#5N>+,7)2!+#&'3!!
!
"&!09!#19,!+'5,>)0Q'2!&6#&!DE!/BF!%7K4#+&!X!#19,!0$4,9'9!-,+N!4+#5&05'!+'S70+'$')&9!C!
GH3JPJTKWTHW!10$0&0)>!&6'!,4'+#&,+!&,!&-,!&#010)>9!0$4,7)2$')&9!,.!),!$,+'!&6#)!DE!#5+'9!
'#563!<55,+20)>18O!0.!0&!09!#997$'2!&6#&!&6'!')&0+'!hEV!#5+'9!#+'!'$0&&0)>!+#2,)!#&!&6'!10$0&!,.!
JE4/0U$J!V9'5O!&6'!#))7#1!i9,7+5'!&'+$j!5#)!K'!20+'5&18!5#1571#&'2!&,!K'!#K,7&!JEE!/7+0'93!
@609!09!#44+,R0$#&'18!'S7#1!&,!&6'!i9,7+5'!&'+$j!.+,$!J V\ !9S7#+'!$01'9!,.!&6'!'#+&6O!#1$,9&!
#)8-6'+'O!#&!#!&8405#1!41#)'&!-02'!K#5N>+,7)2!.17R!,.!H!V!J!4/0U$JV!9'53!
!
L,-'('+O!&6'!S7#)&0&8!,+!'$0990,)!+#&'!,.!#!+#20,)75102'!.+,$!#!9,7+5'!-0&60)!&6'!
+'9&+05&'2!#+'#!,.!#!105')9'2!.#5010&8!09!),&!&6'!4+0$#+8!5+0&'+0#!.,+!47K105!+#20#&0,)!
4+,&'5&0,)3!@609!09!+,7&0)'18!#560'('2!K8!2'$,)9&+#&0)>!5,$410#)5'!-0&6!&6'!.7)2#$')&#1!
47K105!2,9'!10$0&!,.!HEE!$+'$!U8'#+!0)51720)>!+#2,)!T'3>3O!C!HE!/BF!JE3H\EH!#)2!
5,$$')97+#&'!9'5&0,)9!,.!<>+''$')&!%&#&'!+'>71#&0,)9W!#)2!0)!2'$,)9&+#&0)>!5,$410#)5'!
&,!5,)5')&+#&0,)9!,.!+#20,)75102'9!4'+$0&&'2!&,!K'!+'1'#9'2!&,!7)+'9&+05&'2!#+'#9!T'3>3O!#&!
&6'!90&'!K,7)2#+8W!94'50.0'2!0)!HE!/BF!JEO!<44')20R!*O!@#K1'!J!T.,+!+#2,)!b!H!k!HEVh!7/0U$1!
-U,!4+,>')8a!H!k!HEVHE!-0&6!4+,>')8W3!!
!
"&!09!#&!&6'!90&'!K,7)2#+8!#)2U,+!1,5#&0,)9!-6'+'!4',41'!#5&7#118!10('O!),&!#&!#!9,$'-6#&!
#+K0&+#+8_!1,5#&0,)!-0&60)!&6'!+'9&+05&'2!#+'#!0)#55'990K1'!&,!&6'!47K105O!&6#&!47K105!
+#20#&0,)!4+,&'5&0,)!5+0&'+0#!96,712!K'!#4410'23!<1&6,7>6!&6'!609&,+05#1!)''2!09!7)2'+9&,,2!
.,+!'9&#K1096$')&!,.!&6'!+#2,)!.17R!5+0&'+0#!&,!10$0&!+#20,1,>05#1!0$4#5&!&,!#!.7&7+'!47K105!
-6,!$#8!6#('!#55'99!&,!.,+$'+18!2'5, $$0990,)'2!7+#)07$!&#010)>9!90&'9O!.,+!105')9'2!
,4'+#&0)>!.#5010&0'9O!,&6'+!$#&7+'!+'>71#&,+8!5,)&+,19!#9!+'.'+')5'2!6'+'!4+,(02'!$756!
>+'#&'+!#997+#)5'9!&6#&!'R4,97+'!,.!&6'!47K105!09!$#0)&#0)'2!<e<F<!0)!9744,+&!,.!
,4&0$0Q0)>!&6'!+09N!(93!K')'.0&!+'1#&0,)96043!
!
_!i<+K0&+#+8j!+'1#&0('!&,!&6'!$,9&!10N'18!4#&6-#89!,.!'R4,97+'!&,!#!$'$K'+!,.!&6'! 47K05!0)51720)>!
5,)902'+#&0,)9!,.!1,5#1!$'&',+,1,> 8!#)2!2'$,>+#468 !
!
\E$Z7.-$[*$ Z&$]/*)$#F*4-$%.0*/$%&9&.2&2$+1*5 $Z.-&1$W5P*4/05&/-2 S$
$
")!+'94,)9'!&,!5,)5'+)9!+'>#+29!& ,!+#2,)!+'1'#9'9!.+,$!&6'!2'5#8!,.!0&9!+#207$!4#+')&!
5,)&#0)'2!0)!-#&'+!0$4,7)2$')&9!T'3>3O!'(#4,+#&0,)!4,)29W!#99,50#&'2!-0&6!7+#)07$!
+'5,('+8!.#5010&0'9O!&-,!+'5')&!+'4,+&9!4+,(02'!9,$'!(#17#K1'!0)90>6&Y!
!
THW!%:`:%!/,)971&#)&9!e&2O!Evaporation Pond Radon Flux Analysis, Piñon Ridge Mill Project, 
Montrose County, Colorado3!<7>79&!JEHE .,+!:)'+>8 !B7'19!F'9,7+5'9!/,+4,+#&0,)a!0)5172'2!
#9!<44')20R!M!,.!:)'+>8!B7'19=!Application for!Approval for Construction, Pinon Ridge Mill, 
Montrose County, /,1,+#2,!#9  s7K$0&&'2!&,!?%!:;<!F'>0,)!f"""O!M')('+O!/,1,+#2,!<7>79&!\H!
JEHE3!@609!+'4,+&!09!4,9&'2!#1,)>!-0&6!&6'!5,$41'&'!#44105#&0,)!,)!&6'!:;<!%7K4#+&!X!-'K!
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!

90&'!7)2'+!i<44105#&0,)9jO!Pinon Ridge Mill: Application for Approval of Construction of 
Tailings Facility. 
 
!
@609!9&728!4+,(02'2!'9&0$#&'9!,.!+#2,)!.17R!.+,$!#)2!5,)5')&+#&0,)9!#K,('!4+,4,9'2!
-#&'+!0$4,7)2$')&9!T'(#4,+#&0,)!4,)29!5,)&#0)0)>! +#..0)#&'!9,17&0,)W!-0&6!#!94'50.0'2!
+#207$!5,)5')&+#&0,)!#)2!5,$4#+'2!+'971&9!&,!,&6'+!'R09&0)>!$,2'193!/,)9'+(#&0('!
'9&0$#&'9!,.!+#2,)!.17R!0)205#&'9!&6#&!&6'!'$0990,)9!#+'!1,-!#)2!1'99!&6#)!,+!90$01#+!&,!&6'!
4+'V,4'+#&0,)#1!#('+#>'!K #5N>+,7)2!+#2,)!.17R!,.!H3]!4/0!$ VJ!9VH!,K9'+('2!#&!(#+0,79!
1,5#&0,)9!-0&60)!&6'!4+,4,9'2!&#010)>9!#+'#9!,)!&6'!90&'3!!@6'!'9&0$#&'2!+#2,)!.17R!1'('19!
.+,$!&6'!'(#4,+#&0,)!4,)29!09!#19,!#!9$#11!.+#5&0,)!T1'99!&6#)!HEcW!,.!&6'!JE!4/0!$ VJ!9VH!
10$0&!.,+!4+'VHIhI!7+#)07$!&#010)>9!&6#&!6#9!K'')!#997$'2!6'+'!.,+!5,)&'R&3!!@609!
5,)9'+(#&0('!'9&0$#&'!-#9!K#9'2!,)!&6'!`0'19,)!#)2!F,>'+9!$,2'1 !_3!!!

_!`0'19,)O!l3l3!#)2!f3/3!F,>'+9!HIhG3!!Surface Water Hydrology Considerations in Predicting Radon Releases 
from WaterCovered Areas of Uranium Tailings Ponds.!!;+,53!:0>6&6!<))7#1!%8$4,907$!,)!m',&'56)05#1!n!
L82+,1,>05#1!<94'5&9!,.!X#9&'!A#)#>'$')&O!m',&'56)05#1!:)>0)''+0)>!;+,>+#$O!/,1,+#2,!%&#&'!?)0('+90&8!n!
<3<3!*#1N'$#O!B,+&!/,110)9O!/^O!?%<O!B'K+7#+8!PE]O!;;YJHPVJJJ3!
!
@6'!$,2'1!#997$'9!&6#&!&6'!'$0990,)!+#&'9!#+'!')6#)5'2!K8!&6'!&7+K71')5'!#&!&6'!&,4!1#8'+!
,.! &6'!-#&'+!5,17$)!-6'+'!#11!&6'!+#2,)!0)!&6'!&,4!,)' V$ '&'+!,.! -#&'+!09!#997$'2!&,!K'!
+'1'#9'2!&,!#0+!0)9&#)&#)',79183!!B,+!5,$4#+09,) !47+4,9' 9O!&6'!9#$'!4#+#$'&'+9!-'+'!79'2!
&,!'9&0$#&'!&6'!+#2,)!'$0990,)9!790)>!#) !,) V10)'!4+,>+#$!&6#&!09!#(#01#K1'!,)!&6'!X,+12!
").,+$#&0,)!%'+(05'9!,)!:)'+>8!TX"%:W!-'K90&' 3!@6'!,) V10)'!$,2'1O!-6056!09!#&&+0K7&'2!&,!
&6'!F,>'+9!#)2!`0'19,) !$,2'1O!4+,275'2!02')&05#1!+'971&93!

@6'!+'971&9!,.!&609!#99'99$')&!#19,!0)205#&'2!&6#&!&6'!+#2,)!'$0990,)9!#99,50#&'2!-0&6!&6'!
'(#4,+#&0,)!,.!&6'!+#..0)#&'!9,17&0,)!#)2!&6'!'$0990,)9!27'!&,!&6'!,4'+#&0,)!,.!94+0)N1'+!
989&'$9!#+'!'R&+'$'18!1,-!#)2!0)90>)0.05#)&!5,$4#+'2!&,!&6'!+#2,)!.17R!.+,$!&6'!4,)29!
27'!!&,!20..790,)#1!#)2!&7+K71')5'!4+,5'99'93!

B0)#118O!&6'!5#1571#&0,)9!0)205#&'2!&6#&!&6'!0)5+'$')&#1!#0+!5,)5')&+#&0,)!27'!&,!&6'!
'$0990,)!,.!+# 2,)!.+,$!&6'!'(#4,+#&0,)!4,)29!09!('+8!9$#11!T,)!&6'!,+2'+!,.!\cW!+'1#&0('!&,!
&6'!#997$'2!K#5N>+,7)2!+#2,)!5,)5')&+#&0,)3!

!
TJW!l3F3!*#N'+!#)2!<3M3!/,R!JEHE3!!Radon Flux from Evaporation Ponds3!!;+'9')&'2!#&!
`#&0,)#1!A0)0)>!<99,50#&0,)!T`A<W!U!`751'#+!F'>71#&,+8!/,$$0990,)!T`F/W!?+#)07$!
F'5,('+8!X,+N96,4!JEHEO!M')('+O!/^O!A#8!JGVJ]3!
!

<!4+'9')&#&0,)!K8!*#N'+!#)2!/,R!#&!&6'!$,9&!+'5')&!`A<U`F/!-,+N96,4!0)!M')('+!T A#8!
JEHEW!#)2!97K9'S7')&18!#&!&6'!`#&0,)#1!L'#1&6!;689059!%,50'&8!<))7#1!A''&0)>!0)!%#1&!e#N'!
/0&8!To7)'!JEHEW!5,)902'+9!&6'!90&7#&0,)!-6'+'!#44+'50#K1'!5,)5')&+#&0,)9!,.!+#2,)!#+'!
4+'9')&!0)!&6'!4,)2'2!-#&'+O!#9!$#8!#+09'!.,+!'R#$41'!.+,$!'1'(#&'2!1'('19!,.!F# VJJG!
2099,1('2!0)!&6'!4,)2!-#&'+3!!*#N'+!#)2!/,R O!+'4,+&0)>!,)!#!9&#>)#)&!.01$!$,2'1!#)2!9,$' !
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!

$'#97+'$')&!2#&# _O!97>>'9&!#!+#2,)!.17R!,.!&6'!,+2'+!,.!H!4/0!$ VJ!9VH!4'+!HEE!4/0Ue!,.!
2099,1('2!+#2,)!0)!&6'!4,)2'2!-#&'+3! !

_!<!$,20.0'2!('+90,)!,.!:;<!A'&6,2!HHP!-#9!79'2! &,!$'#97+'!+#2,)!.17R!.+,$! &6'!4,)2 !97+.#5'!
$
>E$Z7.-$ 0* $)& $R/*)$#F*4-$ %.0*/$!5(22(*/2$+1*5$W,%2S$
$
F'>#+20)>!+#2,)!'(,17&0,)!.+,$!0)!90&7!7+#)07$!+'5,('+8!.#5010&0'9O!&6'!$#g,+0&8!,.!+#2,)O!
- 6056!09!+'1'#9'2!#&!&6'!97+.#5'!09!),&!T#9!#&!#!5,)(')&0,)#1!$011W!#!+'971&!,.!,)V97+.#5'!
2'5#8!,.!+#207$!,('+!&0$' !0)!&#010)>9!0$4,7)2$')&9!90)5'!"%F9!2,!),&!>')'+#&'2!
5,)(')&0,)#1!&#010)>9!#9!#!+#2,)!9,7+5'3!<&!"%F9O!&6'!+#2,)!09!K+,7>6&!&,!&6'!97+.#5'!
28)#$05#118O!2099,1('2!0)!&6'!10R0(0#)&!+'&7+)0)>!.+,$!7)2'+>+,7)23!o79&!#9!28)#$05#118O!
&6#&!4,+&0,)!,.!&6'!&,&#1!2099,1('2!+#2,)!&6#&!09!#K,('!&6'!9,17&0,)p9!9#&7+#&0,)!(#17'!09!
+'1'#9'2!-6')!')5,7)&'+0)>!#&$,946'+05!4+'997+'9!#)2!&'$4'+#& 7+'93!!

A,2'+)!"%F!7+#)07$!+'5,('+8!4+,5'99'9!#+'!,4'+#&'2!7)2'+!i51,9'2!1,,4=!5,)20&0,)93!@6'!
50+571#&0)>!10R0(0#)&!>,'9!20+'5&18!.+,$!-'11!.0'12!6'#2'+!6,79'9!&6+7!&6'!0,)!'R56#)>'!
4+,5'99!#)2!09!&6')!+'5,)9&0&7&'2!#)2!+'&7+)'2 !20+'5&18!&,!&6'!-'11!.0'12!#9!#)!'99')&0#118!
51,9'2!989&'$3!<&$,946'+05!5,)20&0,)9!#+'!0)0&0#118!')5,7)&'+'2!27+0)>!+'90)!&+#)9.'+!#&!
&6'!96#N'+!95+'')93!<55,+20)>18O!&6'!(#9&!$#g,+0&8!,.!&6'!i+#2,)!9,7+5'!&'+$j!.,+!&6'9'!
.#5010&0'9!09!#99,50#&'2!-0&6!9$#11!+'1'#9'9!.+,$!&6'!-'11!6'#29!#)2!6'#2'+!6,79'9!0)!&6'!
-'11!.0'129!#)2!.+,$!&6'!"k!V!+'90)![ !'17&0,)!989&'$!0)&'+.#5'!-6'+'!&6'!4+,5'99 !09!.0+9&!
,4')'2!&,!#&$,946'+05!4+'997+'3!B,+!.#5010&0'9!&6#&!6#('!-#&'+!+'&')&0,)!4,)29!#&!&6'!K#5N!
')2!,.!&6'!4+,5'99!TK#++')!10R0(0#)&!K1''29O!+'9&,+#&0,)!-#9&'9O!'&5WO!,)18!#!9$#11!4'+5')&#>'!
,.!&6'!+#2,)!,+0>0)#118!2099,1('2!0)!&6'!4+'>)#)&!10R0(0#)&!0)0&0#118!+'&7+)0)>!.+,$!&6'!-'11!
.0'129!-,712!K'!'R4'5&'2!&,!+'$#0) 3!"%F9!0)!@'R#9!#+'!57++')&18!,4'+#&0)>!-0&6,7&!&6'9'!
i97+>'!4,)29j!#)2! 9')2!10S702!-#9&'9!20+'5&18!&,!#!4'+$0&&'2!2''4!2094,9#1!-'113_!

_!B,+!>')'+#1!20957990,)9!,.!&6'!+#20,1,>05#1!56#+#5&'+09&059!,.!"%F9O!0)51720)>!$'56#)09$9!,.!+#2,)!'(,17&0,)O!
9''Y!̀ #&0,)#1!A0)0)>!<99,50#&0,)3!Generic Environmental Report in Support of the Nuclear Regulatory 
Commission’s Generic Environmental Impact Statement for In Situ Uranium Recovery Facilities, l!%-'')'8O!
`A<!&,!e!/#$4'+O!?%`F/!`,('$K'+!\EO!JEE] a!*+,-)O!%3!The New Generation of Uranium In Situ Recovery 
Facilities: Design Improvements Should Reduce Radiological Impacts Relative to First Generation Uranium 
Solution Mining Plants3!;+,5''20)>9!,.!&6'!JEEh!X#9&'!A#)#>'$')&!%8$4,907$O!;6,')0R3!<%A:!;+'99O!`'-!
q,+NO!`qO!"%*`!r!I]hHGEPGEDJJ3!JEEh3!!

B,+!$,+'!,)! $'56#)09$9!,.! "%F!+#2,)!9,7+5'!&'+$9!9''Y!*+,-) J!%3!#)2!%$0&6O!F3O!HIhJ3!A Model for 
Determining the Radon Loss (Source) Term for a Commercial In Situ Leach Uranium Facility.!")Y!A3!m,$'Q!
T:20&,+WO!F#20#&0,)!L#Q#+29!0)!A0)0)>V/,)&+,1O!A'#97+'$')&O!#)2!A'205#1!<94'5&93!%,53!A0)3!:)>3O!443!]IDs
hEEa!A#+41'O!A3e!#)2!MQ07NO!@O!@'R#9!M'4#+&$')&!,.!L'#1&6O!*7+'#7!,.!F#20#&0,)!/,)&+,13!Radon Source Terms 
at In Situ Uranium Extraction Facilities in Texas.!;+,5''20)>9 !,.! &6'!%0R&6!<))7#1!?+#)07$!%'$0)#+O!%,7&6!
@'R#9!A0)'+#19!%'5&0,)!,.!<"A:3!/,+479!/6+09&03!%'4&'$K'+!HHVHDO!HIhJ!

$

$
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^E$Z7.-$.1&$@411&/-$"1.<-(<&2$./0$%&249-2$(/$!2-(5.-(/:$[*2&2$-*$-7&$"4F9(<$+1*5$
31./(45$%&<*'&1G$;.<(9(-(&2S$

/#1571#&0,)9!4'+.,+$'2!0)!#55,+2#)5'!-0&6!'R09&0)>!`F/!>702#)5'!#+'!79'2!&,!'9&0$#&'!
9,7+5'!&'+$9!#)2!5#1571#&'!,..V90&'!2,9'!&,!&6'!47K1053!B,+!'R#$41'O!?%`F/! F'>71#&,+8!
m702'!\3PIO!%'5&0,)!J3G!4+,(02'9!$'&6,29!#55'4&#K1'!&,!`F/!.,+!'9&0$#&0)>!&6'!+#2,)!
9,7+5'!&'+$!27+0)>!"%F!,4'+#&0,)93!<220&0,)#118O!?%`F/! `?F:m!HPGIO!<44')20R!MO!
4+,(02'9!&6'!A"eM^%![ !<F:<! 5,$47&'+!5,2'! $'&6,2,1,>8!#55'4&#K1'!&,!&6'!`F/O!-6056!
0)5172'9!'R4+'990,)9!.,+!5#1571#&0)>!&6'!#))7#1!F)VJJJ!9,7+5'!&'+$9!.+,$!(#+0,79!#94'5&9!
,.!"%F!,4'+#&0,)9!-6056!09!&6')!79'2!K8!A"eM^%!&,!5#1571#&'!,..V90&'!47K105!2,9'!#)2!
2'$,)9&+#&'!5,$410#)5'!-0&6!2,9'!10$0&9!,.!HE!/BF!JE3H\EH3!

%''!'3>3Y!?3%3!`751'#+!F'>71#&,+8!/,$$0990,)O!`?F:m VHPGIO!Standard Review Plan for In Situ Leach Uranium 
Extraction License ApplicationsO!o7)'!JEE\3!q7#)O!q3/3O!o3L3/3!X#)>!#)2!<3!t0'1')3!HIhI3!MILDOSAREA: An 
Enhanced Version of MILDOS for Largearea Sources. <+>,))'!`#&0,)#1!e#K,+#&,+8!T<`eW!+'4,+&!<`eU:%VHGH3!
o7)'!HIhIa!?3%3!`751'#+!F'>71#&,+8!/,$$0990,)!T`F/WO!HIh]. Methods for Estimating Radioactive and Toxic 
Airborne Source Terms for Uranium Milling Operations3!F'>71#&,+8!m702'!\3PI3!
!

F'>#+29!&,!609&,+05#1!'9&0$#&'9!,.!,..90&'!+#2,)!5,)5')&+#&0,)9!#)2!47K105!2,9'!.+,$!"%F9!#9!
+'4,+&'2!K8!0&9!105')9''9O!&6'!?3%3!`751'#+!F'>71#&,+8!/,$$0990,)O!0)!`?F:mVHIHEO!Generic 
Environmental Impact Statement for InSitu Leach Uranium Milling Facilities (JEEIWO!
/6#4&'+!D3J!0)205#&'9Y!
!

• u7#+&'+18!#)2!K0#))7#1!$'#97+'$')&9!,.!2,-)-0)2!5,)5')&+#&0,)9!,.!+#2,)!#&!#)!
,4'+#&0,)#1!"%F!.#5010&8!K,7)2#+8!.+,$!HIIH!&,!'#+18!JEE]!-'+'!K'1,-!]D!*SU$ \!
vJ3E!4/0U10&'+w!-0&6!#!$#g,+0&8!,.!$'#97+'$')&9!K'1,-!\]!*SU$ \! vH!4/0U10&'+w3!B,+!
5,$4#+09,)O!&6'9'!$'#97+'2!( #17'9!#+'!-'11!K'1,-!&6'!`F/!'..17')&!10$0&!.,+!+#2,)!
#&!HE!/BF!;#+&!JEO!<44')20R!*!,.!\]E!*SU$\! vHE!4/0U10&'+w!#)2!0)!.#5&O!#+'!4+,K#K18!
g79&!K#5N>+,7)2!(#17'93!

!
• <+>,))'!`#&0,)#1! e#K,+#&,+8=9!A"eM^%V<F:<!5,$47&'+!5,2'!T<+>,))'!`#&0,)#1!

e#K,+#&,+8O!HIhI![ !9''!#K,(' W!09!&8405#118!79'2!&,!5#1571#&'!+#20#&0,)!2,9'9!&,!
0)20(027#19!#)2!4,471#&0,)9!.+,$!+'1'#9'9!,557++0)>!#&!,4'+#&0)>!7+#)07$!+'5,('+8!
.#5010&0'93!@6'!5,2'!09!5#4#K1'!,.!$,2'10)>!#0+K,+)'!+#20,1,>05#1!'..17')&!+'1'#9'9!
#44105#K1'!&,!K,&6!5,)(')&0,)#1!$0119!#)2!"%F!.#5010&0'9!T0)51720)>!+#2,)!>#9!.+,$!
-'11!.0'129!#)2!4+,5'990)>!.#5010&0'9!#)2!8'11,-5#N'!4#+&0571#&'9!.+,$!&6'+$#1!2+80)>!
,4'+#&0,)9W!

!
• <11!+'4,+&'2!2,9'9!6#('!K'')!-'11!-0&60)!&6'!HE!/BF!;#+&!JE!#))7#1!+#20#&0,)!2,9'!

10$0&!.,+!&6'!47K105!,.!H!$%(!vHEE!$+'$U8+w!0)51720)>!2,9'!.+,$!+#2,)!#)2!0&9!
4+,>')8!#)2!-0&60)!&6'!:;<!.7'1!5851'!#))7#1!10$0&!TDE!/BF!HIEW!,.!E3JP!$%(!vJP!
$+'$wO!-6056!2,'9!),&!0)5172'!2,9'!27'!&,!+#2,)!#)2!0&9!4+,>')83!!

!
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!

AE$Z7.-$(2$R/*)/$.F*4-$-7&$P*-&/-(.9$7&.9-7$&++&<-2$-*$P*P49.-(*/2$9('(/:$(/$-7&$
'(<(/(-G$*+$41./(45$5(/&2$./0$5(992S$
!
?+#)07$!09!#!6'#(8!$'&#1!#)2!#5&9!90$01#+18!&,!,&6'+!6'#(8!$'&#19!0)!&6'!K,28!T10N'!
$,18K2')7$O!1'#2O!$'+57+8W3!<55,+20)>18O!.,+!)#&7+#1!7+#)07$O!)#&0,)#1!#)2!0)&'+)#&0,)#1!
67$#)!'R4,97+'!9&#)2#+29!#+'!K#9'2!,)!&6'! 4,990K1'!chemical toxicity$,.!7+#)07$!T'3>3O!
'..'5&!,)!N02)'8 s )'46+,&,R050&8WO!),&!,)!+#20#&0,)!#)2!4,990K1'!i5#)5'+!'..'5&9j!
T+#20,&,R050&8W3!L,-'('+O!&6'+'!6#9!)'('+!K'')!#!2'#&6!,+!4'+$#)')&!0)g7+8!&,!#!67$#)!
.+,$!7+#)07$!4,09,)0)> _3!
!
_!%''!'3>3Y!THW!?3%3!`751'#+!F'>71#&,+8!/,$$0990,)3!Standards for Protection Against Radiationa!HE!/BF!JEO!
<44')20R!*3O!@#K1'!H3!HIIJ3!TJW!")&'+)#&0,)#1!/,$$0990,)!,)!F#20,1,>05#1!;+,&'5&0,)3!Limits for Intakes of 
Radionuclides by Workers3!"/F;!;7K105#&0,)!\EO!HI]I3!!T\W!?%!M'4&3!,.!L'#1&6!#)2!L7$#)!%'+(05'9O!;7K105!
L'#1&6!%'+(05'O!<>')58!.,+!@,R05!%7K9&#)5'9!#)2!M09'#9'!F'>09&+83!Toxicological Profile for Uranium.!HIII3! !
(4) Acute Chemical Toxicity of Uranium. l#&6+8)O!Fe!#)2!*7+N0)O!Fl3!L'#1&6!;689059O!IDTJWO!44!H]EVH]IO!
B'K+7#+8!JEEhW !!
!
F'>#+20)>!0,)0Q0)>!+#20#&0,)!0)!>')'+#1O!&6'!6'#1&6!'..'5&9!#+'!-'11!7)2'+9&,,23!`,!6'#1&6!
'..'5&9!6#('!K'')!,K9'+('2!0)!67$#)!4,471#&0,)9!#&!&6'!'R4,97+'!1'('19!-0&60)!&6'!+#)>'!
#)2!(#+0#K010&8!,.!)#&7+#1!K#5N>+,7)2!'R4,97+'9!0)!&6'!?%3!<)!,..050#1!4,90&0,)!,.!&6'!
`#&0,)#1!L'#1&6!;689059!%,50'&8!09!&6#&!K'1,-!POEEE![ !HEOEEE!$0110+'$!!T-6056!0)5172'9!&6'!
+#)>'!,.!K,&6!,5574#&0,)#1!#)2!')(0+,)$')&#1!'R4,97+'9WO!+09N9!,.!6'#1&6!'..'5&9!#+'!'0&6'+!
&,!9$#11!&,!K'!,K9'+('2!,+!),) V!'R09&')&!T9''!Radiation Risks in Perspective!
C6493,+>U64947K105#&0,)9U4,90&0,)9&#&'$')&9W3!")&'+)#&0,)#1!#)2!)#&0,)#1!#7&6,+0&0'9!&6#&!
'9&#K1096!'R4,97+'!9&#)2#+29!.,+!-,+N'+9!#)2!&6'!47K105!+'18!,)!&6'!-,+N!,.!950')&0.05!
5,$$0&&''9!,.!&6'!60>6'9&!4+,.'990,)#1!9&#)20)>!.,+!&6'0+!'(#17#&0,)9!,.!&6'!950')&0.05!
0).,+$#&0,)!,)!&6'!6'#1&6!'..'5&9!,.!0,)0Q0)>!+#20#&0,)3!@6'9'!950')&0.05!5,$$0&&''9!0)5172'!
&6'!?)0&'2!`#&0,)9!%50')&0.05!/,$$0&&''!,)!&6'!:..'5&9!,.!",)0Q0)>!F#20#&0,)!T?`%/:<FWa!
&6'!")&'+)#&0,)#1!/,$$0990,)!,)!F#2 0,1,>05#1!;+,&'5&0,)!T"/F;Wa!&6'!`#&0,)#1!<5#2'$8!,.!
%50')5'=9!*0,1,>05#1!:..'5&9!,.!",)0Q0)>!F#20#&0,)!T*:"FW!/,$$0&&''O!&6'!`#&0,)#1!/,7)501!,)!
F#20#&0,)!;+,&'5&0,)!#)2!A'#97+'$')&9!T`/F;W!#)2!,&6'+93!
!
*7&!-6#&!#K,7&!&6'!94'50.05!5,)5'+)9!+'>#+20)>!6'#1&6!'..'5&9!&,!4,471#&0,)9!10(0)>!51,9'!&,!
7+#)07$!+'5,('+8!.#5010&0'9Z!M'940&'!$756!5,).790,)!#)2!$097)2'+9&#)20)>O!4,990K1'!
6'#1&6!'..'5&9!0)!4,471#&0,)9!10(0)>!)'#+!7+#)07$!$0)'9!#)2!$0119!6#('!K'')!-'11!9&720'23!
`,!#220&0,)#1!'..'5&9!6#('!K'')!,K9'+('2!- 6')!5,$4#+'2!&,!&6'!6'#1&6!9&#&79!,.!,&6'+!
90$01#+!4,471#&0,)9!),&!10(0)>!)'#+K83!<!.'-!9,7+5'9!4+,(020)>!&6'!950')&0.05!'(02')5'!&6#&!
9744,+&9!&609!5,)51790,)!0)5172'Y!
!

• ?%!M'4#+&$')&!,.!L'#1&6!#)2!L7$#)!%'+(05'9O!;7K105!L'#1&6!%'+(05'9O!<>')58!.,+!
@,R05!%7K9&#)5'!#)2!M09'#9'!F'>09&+8O!Toxicological Profile for UraniumO!HIII3!
/6#4&'+!HY!;7K105!L'#1&6!%&#&'$')&!.,+!?+#)07$O!%'5&0,)!H3PY!L,-!/#)!?+#)07$!
:..'5&!A8!L'#1&6Z![ !i!`,!67$#)!5#)5'+!,.!#)8!&84'!6#9!'('+!K'')!9'')!#9!#!+'971&!,.!
'R4,97+'!&,!)#&7+#1!,+!2'41'&'2!7+#)07$j!T<(#01#K1'!#&Y!
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!

6&&4YUU---3#&92+35253>,(U&,R4+,.01'9U&4HPE36&$1W!
!

• Cancer and Noncancer Mortality in Populations Living Near Uranium and Vanadium 
Mining and Milling Operations in Montrose County, Colorado, 1950 20003!*,05'O!oMO!
A7$$#O!A@!'&!#13!")&'+)#&0,)#1!:402'$0,1,>8!")9&0&7&'O!F,5N(011'O!AM!#)2!
f#)2'+K01&!?)0('+90&8O!f#)2'+K01&V")>+#$!/#)5'+!/')&'+O !`#96(011'O!@`3!o,7+)#1!,.!
F#20#&0,)!F'9'#+56O!HG]Y]HHV]JGa!JEE]Y!i!@6'!#K9')5'!,.!'1'(#&'2!$,+&#10&8!+#&'9!,.!
5#)5'+!0)!A,)&+,9'!/,7)&8!,('+!#!4'+0,2!,.!PH!8'#+9!97>>'9&9!&6#&!&6'!609&,+05#1!
$0110)>!#)2!$0)0)>!,4'+#&0,)9!202!),&!#2('+9'18!#..'5&!&6'!6'#1&6!,.!A,)&+,9'!
/,7)&8!+'902')&9j !

!
• Cancer Mortality in a Texas County with Prior Uranium Mining and Milling Activities, 

1950 – 2001.!*,05'O!oMO!A7$$#O!A!'&!#13!")&'+)#&0,)#1!:402'$0,1,>8!")9&0&7&'O!
F,5N(011'O!AM!#)2!f#)2'+K01&!?)0('+90&8O!f#)2'+K01&V")>+#$!/#)5'+!/')&'+O !
`#96(011'O!@`!o,7+)#1!,.!F#20,1,>05#1!;+,&'5&0,)O!J\YJD]![ !JGJa!JEE\![ !i`,!7)797#1!
4#&&'+)9!,.!5#)5'+!$,+&#10&8!5,712!K'!9'')!0)!l#+)'9!/,7)&8!,('+!#!4'+0,2!,.!PE!
8'#+9!97>>'9&0)>!&6#&!&6'!7+#)07$!$0)0)>!#)2!$0110)>!,4'+#&0,)9!6#2!),&!0)5+'#9'2!
5#)5'+!+#&'9!#$,)>!+'902')&9j3!

!
• Cancer Incidence and Mortality in Populations Living Near Uranium Milling 
  and Mining Operations in Grants, New Mexico, 1950–2004. *,05'O!oMO!A7$$#O!A!'&!#13!
! ")&'+)#&0,)#1!:402'$0,1,>8!")9&0&7&'O!F,5N(011'O!AM!#)2!f#)2'+K01&!?)0('+90&8O!
! f#)2'+K01&V")>+#$!/#)5'+!/')&'+O !`#96(011'O!@`3!o,7+)#1!,.!F#20#&0,)!F'9'#+56O!H]DO!
! GJD[ G\G3!JEHE![ !i X0&6!&6'!'R5'4&0,)!,.!$#1'!17)>!5#)5'+ !Tin former underground 
  minersWO!&609!9&728!4+,(02'9!),!51'#+!,+!5,)909&')&!'(02')5'!&6#&!&6'!,4'+#&0,)!,.!
! 7+#)07$!$0119!#)2!$0)'9!#2('+9'18!#..'5&'2!5#)5'+!0)502')5'!,+!$,+&#10&8!,.!5,7)&8!
! +'902')&9j3!

!
LE$I4-$)7.-$.F*4-$-7&$R/*)/$7&.9-7$(5P.<-2$N&E:EJ$94/:$<./<&1O$-*$5./G$41./(45$
5(/&12$)7*$)*1R&0$4/0&1:1*4/0$(/$-7&$BC^?2$./0$BCA?2S$$
!
@6'9'!$0)'+9!-,+N'2!0)!5,)20&0,)9!&6#&!K8!&,2#8=9!9&#)2#+29!-'!-,712!5,)902'+!
7)#55'4&#K1'3!@6'8!-'+'!'R4,9'2!&,!('+8!60>6!1'('19!,.!+#2,)!4+,>')8 !T-6056!#+'!2'5#8!
4+,275&9!,.!7+#)07$W!0)!4,,+18!(')&01#&'2!7)2'+>+,7)2!$0)'93!A#)8!,.!&6'9'!$0)'+9!#19,!
6#2!9'('+'!9$,N0)>!6#K0&9O!-6056!')6#)5'2!&6'!#K010&8!,.!&6'!+#2,)!2#7>6&'+9!&,!2'10('+!
+#20#&0,)!2,9'!&,!&6'!17)>3!B,11,-!74!,.!GhOEEE!.,+$'+!$0)'+9!,('+!$#)8!8'#+9 !0)205#&'2!
&6'!,557++')5'!,.!#K,7&!J]EE!17)>!5#)5'+9!0)!&609!4,471#&0,)a!$756!60>6'+!&6#)!&6'!
'R4'5&'2!0)502')5' 3!@609!09!#)!0)502')5'!+#&'!,.!#K,7&!Dc3!<9!#!4,0)&!,.!5,$4#+09,)O!&6'!
K#9'10)'!0)502')&!+#&'!,.!17)>!5#)5'+!0)!),) V9$,N'+ O!/#75#90#)!$#1'9!&,2#8!09!#K,7&!E3D!c!
TM+3!o,6)!*,05'O!")&'+)#&0,)#1!:402'$0,1,>8!")9&0&7&'O!f#)2'+K01&!?)0('+90&8![ !4'+9,)#1!
5,$$7)05#&0,) W!

!
@6'9'!5,)20&0,)9!'R09&'2!K'.,+'!-'!6#2!B'2'+#1!<>')50'9!T^5574 #&0,)#1!%#.'&8!#)2!L'#1&6!
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!

<2$0)09&+#&0,)!V!^%L<O!A0)'!%#.'&8!#)2!L'#1&6!<2$0)09&+#&0,)!V!A%L<O!?%!`751'#+!
F'>71#&,+8!/,$$0990,)! V!`F/W!#)2!1#-9!&,!K'&&'+!4+,&'5&!-,+N'+9!&6+,7>6,7&!<$'+05#)!
0)279&+8!T5,)9&+75&0,)O!$#)7.#5&7+0)>O!.#+$0)>O!$0)0)>O!'&5W3!*#9'2!,)!&6'!K'9&!950')&0.05!
0).,+$#&0,)!#(#01#K1'O!-'!5,)902'+!#9!9#.'!&6'!,5574#&0,)#1!'R4,97+'!9&#)2#+29!-'!6#('!
&,2#8!#9!').,+5'2!K8!&6'9'!#>')50'93!@6'!1'('1!,.!'R4,97+'!,.!9,$'!,.!&6'9'!'#+18!7+#)07$!
$0)'+9!-#9 !HEE![ !HEEE!&0$'9!60>6'+!&6#)!,7+!57++')&!B'2'+#1!9&#)2#+293!
!
<9!g79&!,)'!,.!$#)8!4,990K1'!609&,+05#1!5,$4#+09,)9!+'>#+29!&,!-,+N0)>!5,)20&0,)9!0)!
<$'+05#)!0)279&+8!2'5#2'9!#>,O!0&!09!,.!),&'!&6#&!#1$,9&!HEE!$')!20'2!.+,$!5,)9&+75&0,)!
#)2!+'1#&'2!#5502')&9!0)!&6'!K70120)>!,.!&6'!L,,('+!M#$!0)!&6'!HIJE9O!1,)>!K'.,+'!B'2'+#1!
+'>71#&0,)9!-'+'!0)!41#5'!&,!4+,&'5&!-,+N'+93!@6'9'!50+57$9&#)5'9!-,712!,.!5,7+9'!#19,!K'!
7)#55'4&#K1'!&,2#8!
!
@*/<942(*/2T$

THW!@6'!'R09&0)>!47K105!+#20#&0,)!'R4,97+'!5+0&'+0#!.,+!7+#)07$!$0119!#)2!0)!90&7!+'5,('+8!
.#5010&0'9!0)!DE!/BF!;#+&9!GHO!HIE!#)2!HIJ!#+'!#2'S7#&'18!4+,&'5&0('!90)5'!&6'8!+'4+'9')&!
9$#11!.+#5&0,)9!,.!&6'!)#&7+#1!+#20#&0,)!K#5N>+,7)2!(#+0#&0,)!#5+,99!&6'!?%3!̂ 7+!10.'9&81'9O!
-6'+'!-'!56,,9'!&,!10('O!-6#&!-'!'#&!#)2!2+0)NO!6#9!#!$756!1#+>'+!0$4#5&!,)!,7+!+#20#&0,)!
'R4,97+'!&6#)!'R4,97+'!#&!&6'9'!('+8!1,- !+'>71#&,+8!10$0&93!

TJW!F'>#+20)>!0,)0Q0)>!+#20#&0,)!0)!>')'+#1O!&6'!6'#1&6!'..'5&9!#+'!-'11!7)2'+9&,,23!`,!
6'#1&6!'..'5&9!6#('!K'')!,K9'+('2!0)!67$#)!4,471#&0,)9!#&!&6'!'R4,97+'!1'('19!-0&60)!&6'!
+#)>'!#)2!(#+0#K010&8!,.!)#&7+#1!K#5N>+,7)2!'R4,97+'9!0)!&6'!?%3!

T\W!F#2,)!'$0990,)!+#&'9!T!.17RW!.+,$!-#&'+!0$4,7)2$')&9!T'(#4,+#&0,)!4,)29W!#&!
105')9'2!5,)(')&0,)#1!$0119!#)2!"%F9!#+'!),&!'R4'5&'2!&,!K'!90>)0.05#)&18!20..'+')&!&6#)!&6#&!
.+,$!&8405#1!K#5N>+,7)2!+#2,)!'$0990,)!#99,50#&'2!-0&6!1#)2!97+.#5'9!#1$,9&!#)8-6'+'!
27'!&,!&6'!('+8!4,,+!20..790,)!,.!+#2,)!&6+,7>6!-#&'+3!

TDW!L09&,+05#1!')(0+,)$')&#1!$'#97+'$')&9!$#2'!0)!&6'!(050)0&8!,.!7+#)07$!+'5,('+8!
.#5010&0'9!#)2!47K105!2,9'!#99'99$')&!4'+.,+$'2!#)2!+'4,+&'2!&,!&6'!?%`F/!0)205#&'!+#2,)!
5,)5')&+#&0,)9!#&!90&'!K,7)2#+8!1,5#&0,)9!#)2!2,9'9!&,!&6'!47K105!#+'!5,)909&')&18!-'11!
K'1,-!B'2'+#1!10$0&93!

TPW!@6'!4,990K010&8!,.!6'#1&6!'..'5&9!0)!4,471#&0,)9!10(0)>!)'#+!7+#)07$!$0)'9!#)2!$0119!,('+!
PE!8'#+9!6#('!K'')!-'11!9&720'2 !K8!)#&0,)#1!950')&0.05!K,20'9!,.!&6'!60>6'9&!4+,.'990,)#1!
9&#)20)>3!̀,!#220&0,)#1!'..'5&9!6#('!K'')!,K9'+('2!-6')!5,$4#+'2!&,!&6'!6'#1&6!9&#&79!,.!
,&6'+!90$01#+!4,471#&0,)9!),&!10(0)>!)'#+K83!

TGW!L,-'('+O!>0(')!&6#&!DE!/BF!HIJ!-#9!+'1'#9'2!0)!HIh\O!56#)>'9 !#)2!742#&'9!6#('!K'')!
$#2'!0)!&6'!K#905!2,90$'&+8!$,2'19!#)2!950')5'!-'!79'!&,2#8!&,!'9&0$#&'!+#20,1,>05#1!
2,9'9!#)2!+09N93!<55,+20)>18O!:;<!96,712!5,)902'+!+'#99'990)>!'R4,97+'!&'+$0),1,>8!#)2!
5+0&'+0#!T'3>3O!#9!79'2!0)!DE!/BF!HIEW!&,!K'!5,)909&')&!-0&6!57++')&!)#&0,)#1!#)2!
0)&'+)#&0,)#1!$'&6,29!#)2!$,2'19O!'3>3O!THW!")&'+)#&0,)#1!/,$$0990,)!,)!F#20,1,>05#1!
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;+,&'5&0,)O!JEEh3!i;7K105#&0,)!HE\!F'5,$$')2#&0,)9!,.!&6'!"/F;O!<))#19!,.!&6'!"/F;3j!!
JEEh!#)2!TJW!`#&0,)#1!F'9'#+56!/,7)501O!JEEG3!iL'#1&6!F09N9!.,+!:R4,97+'!&,!e,-!e'('19!,.!
",)0Q0)>!F#20#&0,)a!*:"F!f""O!;6#9'!""3j !

!
!


